Elevation of [Ca2+]i and the activation of ion channels and fluxes by extracellular ATP and phospholipase C-linked agonists in rat parotid acinar cells.
Extracellular ATP initiates a variety of changes in the parotid acinar cell. The initial effect appears to be the entry of Ca2+ (and perhaps Na+), and a series of ion transport events result from the subsequent elevation of [Ca2+]i. Agonists of phospholipase C-linked receptors elevate [Ca2+]i by a different pathway, involving the generation of inositol polyphosphate compounds, but share in the subsequent initiation of the ion transport events. Although the maintenance of the physiological changes may depend on specific inositol polyphosphate intermediates, the critical initiating factor is the elevation of [Ca2+]i. Fluid secretion by the parotid gland is triggered by the action of neurotransmitters, which alter the membrane permeability of the acinar cell. The similarities between the two receptor-mediated activation pathways suggests that ATP may act as a neurotransmitter and play a role in the control of fluid secretion. Basing our analysis on the purinoceptor characteristics outlined by Gordon, we suggest that the parotid receptor belongs to the P2Z class, which is highly sensitive to ATP4-. Basing his analysis on the earlier report by Gallacher of the effects of ATP on mouse parotid cells, Gordon placed the parotid purinoceptor in a different P2 subclass (P2Y). However, our findings of an increased potency of ATP in the absence of Mg2+, as well as the potency order of different nucleotides, indicate that the P2Z class is a more appropriate category.